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Syntheses of probes
Probes 1-4 were prepared according to the reported literature. [1] S 
2a-2d
2a : R = CH 3 2b : R = CH 2 CH 3 2c : R = CH 2 CH 2 CH 3 2d : R = CH 2 CH 2 CH 2 CH 3 1 2a-2d: The mixture of (1, 1.42 g, 6 mmol) and NaH (0.530 g, 12 mmol) in anhydrous DMF (15 mL) was stirred for 30 min at 0 ℃ under N 2 . Then, alkyl halide (12 mmol) was added to the solution, and the reaction mixture was stirred at RT for 2 h. Subsequently, H 2 O (10 mL) and CH 2 Cl 2 (40 mL) were sequentially added to the solution. The organic layer was collected and dried over anhydrous Na 2 SO 4 . The solvent was removed by evaporation, and the residue was subjected to silica gel chromatography eluted with EtOAc: hexane (v/v, 1:20), obtaining 2a-2d as a white solid, which was used without purification.
3a-3d: (2a-2d, 1.0 equiv) was dissolved in anhydrous CH 2 Cl 2 , and 3chloroperbenzoic acid (69%, 1.1 equiv) was added to the solution at 0 ℃. The mixture was stirred for 1h, and then, 20% sodium thiosulfate aqueous solution was added to the solution to quench the reaction. The organic layer was collected and dried over anhydrous Na 2 SO 4 . The solvent was removed by evaporation, and the residue was purified using silica gel chromatography with EtOAc: hexane (v/v, 1:1) as eluent, was obtained 3a-3d as a yellow solid, which was used without purification. 
Lectin-probes conjugation
Lectins including ConA, RCA 120 , WGA and SNA were first dissolved in PBS (pH 7.4) at a concentration of 0.2 mg/mL. 50 μL, 20 μmol/mL probes 1-4 was added to the lectin solution respectively, and incubated at room temperature for 3 h in dark. Using a 10 KD Ultra Centrifugal Filter (Merck Millipore, Germany), excess probes were removed and solution was buffer exchanged to PBS (pH 7.4) to make the ConA-probe1, RCA 120 -probe2, WGA-probe3 and SNA-probe4 conjugate, respectively.
Protein concentration was determined using Bradford protein assay kit (Solarbio, Beijing).
Cell culture
S8 MCF-7 cells and MCF-7R cells were cultured in RPMI 1640 medium supplied with 10% fetal bovine serum and 1% penicillin/streptomycin at 37 ºC in a humidified atmosphere of 5% CO 2 .
Confocal Microscopy Imaging
MCF-7 cells and MCF-7R cells were seeded at desired concentrations in covered glass-bottomed cell confocal dishes. After cultured for at least 24 h, the cells were washed three times by PBS and stained by FITC-labeled ConA-probe1 for 30 min.
After removing excess FITC-labeled ConA-probe1 by washing with PBS, cells were imaged with a laser scanning confocal microscope. LDI-MS analysis: cells were trypsinized and incubated with ConA-probe1 for 40 min. After washing three times with PBS buffer, cells were directly analyzed by LDI-
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MS.
Flow cytometry analysis: cells were trypsinized and incubated with FITC-labeled
ConA-probe1 at 37 °C for 30min. The cell suspension was centrifuged at 1000 rpm for 5 min, washed twice, resuspended in PBS buffer and filtered by 400-mesh sieve.
The fluorescence intensity of cells was determined by a Becton Dickinson FACS calibur flow cytometer. For each flow cytometric test sample, 10,000 events were acquired, and the mean fluorescence intensity was used for analysis.
Viability assay: Cells were seeded in 96-well plate and cultured for 24 h. After washing with PBS, cells were incubated with different concentration of tunicamycin (0, 1, 10, 50, 75, 100 μg/mL) for 24 h. 10 μL CCK-8 (Cell Counting Kit-8) reagent was added into each well with 100 μL cell culture medium inside. Absorbance at 450 nm was measured by a microplate reader after 1 h incubation.
LDI-MS analysis
MCF-7 cells and MCF-7R cells were seeded at desired concentrations and trypsinized. Lectin-probe was added and incubated with cells at 37 °C for 30min.
After washing three times with PBS buffer, cells were directly analyzed by LDI-MS.
Single cell analysis
MCF-7 cells and MCF-7R cells were seeded on the indium tin oxide (ITO)coated glass slides at desired concentrations for 24 h. To reduce cell-to-cell contamination during MS analysis, cells were ≥20 μm (two-fold greater than the diameter of the laser probe) away from other cells. Lectin-probe was added and incubated with cells at 37 °C for 30min. After washing three times with PBS buffer, cells were imaged by a laser scanning confocal microscope, then analyzed by LDI-MS. The "small" (~10 μm footprint) laser setting was used and 400 laser shots were accumulated at 1000 Hz and 20% laser energy for each cell. After MS analysis, the optical imaging was performed to confirm single cell was analyzed by one laser shot.
LDI imaging mass spectrometry
Human breast tissue was provided by the Peking University Third Hospital. Freshfrozen tissue was cut at 10 μm using a Leica 
